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tfci L ^ /c t^»iA §r n 9 ^m^v^m^mm. ^ x . 

^ ilJi^^t triS tb L T^IR 6^? ( c^^*^ ^ ^ m ;^ -f- ^ 
StJt£=3e-Y 5/:y^<^j^^|^;65itjfSp«--E-y iryi'37''p i/^coflti 

^2(^ifc(Dir>';^r:/:7'^{i^5:i^§ri|^tSicti--5li* so 
t^JIE^Tr Ku:^i^lW^^^;65fl^JiB1^yyp ^^4-;s;t7:)^ijT 

^ '^1® ;i 5 :i -^mW t i- 5 If l tE«lO ^5Sf$:tfi1t , " 

'-e y ^ . 



^WiW-S- 1 2 9 8 7 6 

2 

6 ] ;65mfR$rfBlti-5 ^ y '^jvi:^^ 

Jg^i- 5 1 J: »9 StJlS+tfE<^ A ta^ 5 ^ -x- y ii /i. 
o;^^y-t/byp 2/^^^.;^, tiifST'-'t y ir>'P:7'p 

;6>^0Op(^y-lryi':7*P ^ §r ^ t t-^'J::^f^l-'f'i^!>^fefc 
|g2(0«ScX5>»]L/c-y-yV'p StjfB^ 1 (Og^CCOtT 

^^'7^m\.f:i'm2(om(0'^yy'y-Ymb. mu^y^y^^y 
^ ^m^^^'^y'y'^ y ^mmt^^(oWi^\z.jt^'^-\.x^ 
u-^-yy- Yl^^mtR-r^-^-y'v:^- YmmtR^$^t. ^ 
m^'^v^fcmmiT Y^y^^iz-^(Dm^^':p—Ym(oi'i=j 

'j^cOt^^ y ±^v(om%^Xh^^-T y iy=^f—^ 

Yi^:^tmmmtRnr Yu:^tr^-Wi:Lfct^mm 

tfjfS® 2 ^oife(>01^:7^:i7'p y ^ ^j:t^(0-^y'''^T Ku;^£D# 

^^i^n^^m2 (Dmi<D'^y'nT Yi-:^i^w^^^t. 

y'nr Yu:^i^n^^^(D i o^^ii^bT^ i (D±y— Y 

mnm^^m^'t^'^y'nT Yu:^mtR^mt. 

^Unr Yi^:^^y'=^- KUX^/j;o^2 0^y- YM 

mmm^(om'^\^jt^<s^ \.xmum 1 *3 j: t>'m 2 o± y - 
YmtRm^<D\^^^r(^:^^-:}j^miR^^^r7- Ym^-mn 

umi(Dm(Drfr Yi^y>\:i'tn^'thMJt^^mt^'^y'p 
- Ym(D^^\:iMJt^-r^'^y'y^^ yi^^(oin'7^(D\nmx 
h^mmm 2 (D^<D^':fnr-^^^n^^ :i t ^wm 

[0001] 

m^rfmiLcov'*-^ ^-mi^i^ uTttbiti-^ ^^yt-^ 
[0002] 

y Xh^i&jM-X^&<DDRAM(DTi:^±:^(Dm&it(Dti 

yhm&<DU-:yy.^^/<4:^^ — y'RAM^j:t':^^hfiZ^^<y 
yT:^'^V'r^J:t^h^^yi^^:^'^V^m^^. ^fc. 
KfilB^i^-V i^-^^p^ ^y t-. DRAM(D^ 

:^mm^mm Lxm^^J:^^ yiy^?<=e y (oixmb-r^ 
[0 0 0 3] v^^^fci^^l5liCPU;65i^^^i: 



3 

t-^-r^t. -r^Ji^h^"^ y hir^t. CP 

[0 0 0 4] ::i>t°3. — ^••>;^T■i^^Ot^liflga^£®^Cfi, 
[0 0 0 5] JiIB^V h yi5Sc(7:)iiiD$:@^t-t-^it#^¥ 

3 - 2 1 2 8 9 (xm 1 ) mm(D^mi^^mmm 

[0 0 0 6] ^:^cK«a«<l::::^SS^t:^(:^ODRAMK 

[0 0 0 7] -^5:Ki?ie:i<7)®(D^ig<$:fait3gffitj:. 
lAP^-t-^t. ±tfip*-^y hn-^(i±fs^^y [Eisg 

-cfcni^. ±tS7^--ey [Eisgjj:ii^(0 7«--ey riJ^i?>^.T^^ 
^y ir/wx — ^$rT:J^ir;=«.L/c:(Oib. §^^7=-*—:$^ 5rT'— 
[0 0 0 8] 1 i5ic<^t¥*o^«MatSige<^;^ 

^iiLX^$i^tltc?^^])±/\^(D':ft3 y:!; 1-^4 i?^^ 
;^Ti/>''S¥5 1 -5 4 t, ?IJx::i-^*6 t, nT^^^i-i^^* 

a¥7i:, s^v':x^^y T'fo5i/v=;^i^a¥8 



(3) it$F,^^8- 1 2 9 8 7 6 

60 

[0 0 0 9] :7'n 1 — 4(^^^(i. ^h\^'^y^':? — 

11 — 14, 21 — 24, 31—34, 41— 44;6^(b 

[0 0 10] tTT-'p — ^'S¥7 fi. :7'n 1-^4(^^.4? 
\^>^\Jt't^'il'f^-^*7 1 - 7 4 7!)^fe^»9. ^tTKUX 
(:itfc;6^oT:/p ^/^ 1 — 4 <D^-^ (c^J•it^t'6^y— K 
10 ;f^X5r»i-5o 

[0011] ir >;7^T>:7•S¥ 51 — 54 ti:7'p ^/ 1 — 
4(7:t=g-^r(?:>l?-:7*yp -/^ 1 1 — 1 4, 21 — 2 4, 31 

— 3 4, 4 1 — 4 4CD# ^?t;i^n-^';JX>t^iJ:;LTV>6o CI 
ne?ir>;^T v^^'S^ 5 1 —5 4 co^-^r (Oi?>>!^r >:7* . 

i^jR^ix. m^^-^-T) tr-^comsi^n 

[0 0 12] Uty:^^ms\ty'ti y:!^ l--4(0-&-^\Z.M 
20 ;;£;i-5i/v^:?!^^ 8 1 — 8 4;^i^e>^*9. ^:/Pix^(C^L 

[0 0 13] p>'hp— yi^msSi 0(i. :^SB;6^tOA;^ 

^-;^r:x:7'|| 5 1-5 4 (:i>Eti-aE^f§^fctiL^/c(i«iA 
ir^;^r>^:7-|¥5 1 — 5 4 ^y'V^'^ — iy'LX^miT 

[0014] ^jsT^ \ -kwm. h v.xw^i(omm^ 

[0 0 15] cc^g^y— mtf-yy- KiSSiiSr^ipy 
-Ym<D^%m^^^^m\o (A) ^#flSLx:7-K,s 

rT^P 5/^ 1 1 — 1 4(0^/^tc^LT1^:^>^p i/^coi^tR 
a - 0 d^/5:;£Oif^y- Km-^k a - k d 5r-^n 

40 ^X\.)^t^'t^'^—^1^<0^^^ ^ 141 — 144i:. 

^141 — 14 A(0^ ^i)'-h(r>^'^V— K^t-^k a 
-k d Sr-^tb^-'nei^-fai^^^^r?- KISKa -Kd t 

[0016] irl/:i^:^14 1 — 14 4 OO^^ td^E* LTil 

jRm^0 a-0 d;65#t|^$n. -^n-?n(^4*<?:)f-7^y 

— Kjf§Ka-Kd(7)5^t5^1*SrMJR'^5o ^/c, -fe U 
^ ^ 1 4 1 - 1 4 4 tiir 1/^5^ i?^#ettjWt-^X 1- (D#t*§ 

^^:^c:;«:L■r1^7''y- K/1®k a - k d ou—^yuSr^^Stt^L 
50 [00l7]iri/iJ'^i4i (Dl^^SrSSgElT'^-t-El 1 
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0 (B) ^m^.-i'^t. z<D±u^ ^ 1 4 i\t. ^y- 

lH]£g4 1-4 4 2:lix.5o 
[0 0 1 8] H^:7'r7-KI±i;^}[H]SS4 Ki. y-;^$:5Ey 

iy:^^Ql It. h^u^ >{zm^0 l^<Dim^^S:it1^y- 
•::/::='^^Q 1 2 t . Kw-r >5r1^:/^- Kii^K 1 ictg^^t 
^./VMO h ^>v?;^^Q 1 3 t^m^^o 

[ 0 0 1 9 ] pJt^tC,' 1^:7*17— KI±i^[I]Sg4 2, 4 3, 

4 4<75#.^fi, 1^:7^!7— Ki^K b , Kc , K d cO#-* t 

[0 0 2 0] 1/^^141 — 144 19 mtR^ 

n^^zfrp—h^m ay.TmtR-ty''7—ym Ka— Kd 

-t-^iS^^^f -^SrilfWf-^0 a ~0 dco 5 ^(D—^^Km: 
LTalJRm-^0 irWBSt-^o r. (031tR{f 0 t^i^ 

y>^*n -/^ll'-14, 2 1 — 24, 3 1 — 34, 4 1 

— 4 4co#>!rcoi^:/y^ K{t-^tc^;h.-^'n^iJ:;L-C0 1 

-0 4 t-r^o 

[0 0 2 1 ] 7=^=1 — ^"7 i^i?>^;:^T:/:7'a¥5 1 to 

(Dzfxjy^'i \'^±i^(DX ^(cir 1/>:7^14 1~1440 
#'^(c^/;c:;LX55^fiJL/cf-:/:7'P :y i> i i - i 4;6-^^ 
"9. ^TT'=I — :5?*7 lCO|±3;^)T'*?6^y— Km-^X k;65^ 
-^:7':7'a iy >^ 1 1- 1 4 (c:fM^^nfcf-:7^!7- Kil^RIf 
^0-1 — 0 4 |;ij;£;^LTi?l/;^^ 14 1 — 14 4;65^i?^ 
Lfc1^:7-^I7- K^f^t LT*l■i^;^D1^:7*:/p 1 i-i 
4c?o io(c:#^$&^n^, ir>;^T:/7'S¥5 1 ti1^:7*r^P 
iy i?' 1 1 — 1 4 fci^j^:;i-5irvy5.r>>^'5 i i - 

5 14 ^m^^o 

[0 0 2 2] a^^- h^r^-ri] 1 2 §rf?f1±T 

>>^T>':7'S¥5 1 nMJt-t^y*^ i tc^LTS^tc 

ha-/i.[p]£Sl Ot;iJ;f3#fcJ;&$nfc^^pr Kl/;=^;^5*|- 
i^;(^frT'::i-^*7 1 (7:>-lrv;?^TV:7'a¥5 l |ctS&j$$;JxT 

1 hn^^^<D\fy h^m-fiv B?r:7'y ^-y-i^^^^figtt- 
^o ff^ctdiy- Km-^X k SriSu-^/^i: ^ 
1^:7*17- K.^K i-K4tc^i.£;LT^^5^ff^0 i - 0 4 
SrWI2fe±#$-tt. iiv;^r>:7-5 11-51 4(0#^tc 

i-rifcj:i9 i^T:53^0x-^$'-fev;^T>^:7'g¥5 \ 



(4) /|trj^8- 1 2 9 8 7 6 
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[0 0 2 3] cnt-J:f9^l-ffiifiOT^ir>'.x-^(03£ 
[0 0 2 4] 

[0 0 2 5 ] ^fc. 
[0 0 2 6] 

id^iJLT^tpfrr Ki/;^*5<tt>*^iJT Ki/;^SrJi^i-^:i 
i i 15 tiIIS'lt$R<^ AHii;^? Srtr 9 7^ ^ y ir /UT v-f $ri^ 

Ae>^i6/c^ 1 (^tscotf std^t'J UT^^^tfco p< -t y 

ji-yvn y ^ mW.^ V ^i-y" ^ y ^ <D ?^ ^ 

y i?yv>^p i/r^S:^ f:>^-^lJ:^f^^-i^ie>^i^>fc®2(^Sfcr' 
^2omc^01^:7^!7— ttJfB1^:/yp ivi^^i^JR-r 

nhLxmmm^i^i^^^^mtj't^m I (D^o^ir ku 

[0 0 2 7 ] 

m\^\t^m<Dm3.:sc^/'m^^HLxmm\^v^^ y^x 

50 •t>'>^>r>:7"E¥5 1 -5 4 ?IJx:::i-:?'6 fi^ 
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— ^*P7^, r7>^ h yl^lEigg 1 0 i:(c:AP;tT. V 
iy:^^m 8 (OR "9 {'C^-y'^P- rt® K 1 4 {Z^n^lX 

^ift^ir^'^yti 4fii<Di/';/;^.i5^ 8 i i -8 i 

4, 821 — 8 2 4, 8 3 1 — 8 3 4, 8 4 1 —844 
5-^1-6 i^i/;7.:^g^8 0 ?iJT K AC 0Q#tj^i::jt> 

[0 0 2 8] ^(d. mi-^2:V^-^y^ yi^^iX^^^y\ 
X2y^ 1 coir >;^T>-7*tOKff.^^'^El2 :&#PBLT 

1, 12, I S, ^J:t>'l 4(7:)#^tiirl-^^ 1 4 1 — 

1 4 4 {C^-f ^1^y:7^P i/i^MJRm^0 1 — 0 4(J0# ^r 
(OftfJiflJIdJ: »9 -^n^'n^!?— KI^X L, XM, XN. 
J:LKXOc7?:&^r (c^^c^i-5f-:7^!7— K/^oOx — ^X L 
1, XM2, XN3, ^^J:t>'X0 4 §rir>;?!>r>:7*5 1 

1, 5 12, 5 13, j^J:I>'5 1 4 0^/r(CX-^n-^'il' 
W^^^^o \y^yy^^ 811, 812, 813, 

J:tK8 1 4^D#^^^-^i^-^';t^^^7— K.®X L, XM, X 

N, :joj:t>'xoco#-^tc:^jcc:;-r5r Ki-;=^x 1 , Xm, 

Xn, :fo^J:t>'X o ^1^*rti-^o 20 

SrfJf-^T#P.F,i-^ (A) (ci^ript-. 

r^ir;^tc:iffi^ao mx L (;i#tj&'r5^ 

>i*^•bS'tt>^bLfc^^. ir>';:^r^/:7^5 i i^fStt-ft^Lx 
T^— :^$rSiiAi?o ft^x 1,01 Sr#fffitt>ft:cofc 

it><S;i/-</v{e:i-^, ^Hlc J: »9.ir:/>^T>>^'5 i i 

K/^x L>E^j^;;(Df-:/>^'i:i ^/iJ' 1 ,1 coif:7*!7 — K^'oo 
7^— i^^XL l;^M^^^$;tx5o (B) Cl^i-^^t-^ 30 

ir>';^T:/:7-5 i 2 y L. ±fBtl^ 

m\^. Klf-^Xm, i^tRm-^0 2(D#^*5j;r>'-fe 

>;>!.T>:7'5 1 2cOffi'tt'ft:t::J:^x — ^t^^iA^. 0cv^ 
xm-^Xm, 0 2<D$¥m^it\cX^±:^:^T>y'B 1 2 

m(Dv'-^xM2m^^^n^o (c) tc:.T^-rj:9 

ISJISItCLT. ±!7-Kff-^Xn, MiRlH^0 3cD# 
•^cofStt-fl::. ^^mtmrn^^XO^^-^^TZ^yb 1 3 
f-i!7— KISXN^J-/^:;(>01^y>''n ^/^ l 3C01^>^y- K 
^oDt"— ^XN 3;iM*j^^n5o (D) (C/Tr-fJ:9 40 

(C, fI]«|(c:LT. 3fe!7-Km^Xo, ^tRff^0 4CO# 

'^toStt^b, ^^?Stt{t:(Of&iWt-J:'9ir>';^Tvr5 i 4 
(-3£!7— K^xo>f+i?;;ooi^yyp ^i?^ 1 4(0-^^^- K 
^^Ot-'—^ X O 4 ;^»M*:i^$n5o 
[0 0 3 0] &.±(Dmm::^^ . irVT^Tv^'S l l- 
5 1 4 cD#^^|;l-?:^^■^'n^^635:Lfc4m^o^TT Ki/;^x 

1, Xm, Xn, Xo\znft^'t^v'—'^XLl. XM 

2, XN3, X0 4;?iSi*}^^n^ - i:|;i/jr^>, 

[0 0 3 1] :^mm(om2<Dmmm^wm'rn^ 
y'tj y^ iA^m2<Dy't2y^ 1 t^m(Dmf^sm\^\t 50 



»F;B¥8- 1 2 9 8 7 6 
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^^^ir^±:y:^T>y''5 i i — 5 i 4 ^tjcpcof- 37^:7*0 
I 4(D^-^\z^iLx. ^i^y^r^y's 11- 

5 1 4(D^m'r — ^^~m^m't^^'^ yt^=^:^^eV 1 

1 1 — 1 1 4co# ^? i/v^::i7^-ey 1 1 1 

- 1 1 4MiZ^(D'ik^(Dm^ii 1 {z^^mm^^^^±y- 

YlMXBt Z.(D±y— YmXB{zMJt^'r^ l-DCO'^y'y 
[0 0 3 2] m2(0i^(Dy^o 2-^4\Cr>h^Xh^^ 

mmxnmm(omf&(Dy^ 2 a-4 Acif-t^o 

[0 0 3 3] 7^^j?SiC^J(Oi5^-r i=s^-V— h Sr/'ni-lll 

5$:#SP.LT*^JE0iJoS*t(]^^Srf^ig'r6^. ^-f 

(A) tc^i-J: 9*-.' Ku^;^x(;ir>i^ii;^2r^t7't 
:5/ci6. ir>;^r>:7'5 1 \t^y'^) ^^-^J^ r 
(DB$1h:/>^^P i/:^^ 1 1 Ac^t"— ^(if£:i:(JOx — ^X'fo6 
i:<H^-r5o oo'^/^x±y- KI^X, ^tRm-^0(O#'^ 
^fittil^Lv i?>>^T>:7*5 1 1 §rf£1^^b-r5o ^ntc 
J;i9mi(=0*ifet?'yi:l^^tt. i?>^r>^:7-5 l itctif- 
:/!7-K.W^J$^(Ox-^;65SiiZ^nil^^^n^o i!^t-. ft 
^0, ±!7-,K.»xSr^^?£tt^bi-^o^(0^fS^i3^S 
tt^bt. ^^i/v-^y^y 1 1 1 tc:-fe>^;^T>:7"5 i i 

[0 0 3 4] ^^y-feyV'ti— ^CO/^^Xy :7l^^v'rr^ 

(B) \z.^^^o\z. iE>^:^r>'y's 1 KDy'V-^^ — 

y >^]/iyv^a.fflC0^y— K>^X r e t , iMlRff^ 
0^^mt\^. $e>tcir:^>^T>^'5 1 1 ^fg-tt^fkLT* 
--ty-fe/v(7:) y ^^u-zv^a-^ll^Ti-^o re^ y ^7 U:y*v-ix 
<Dmn(Df^m. t>:^T:>^y*5 i i of^i^x— 

[0 0 3 5] — ^/i^::^^^y 1 1 1 t^::icorBlt^ 

[0 0 3 6] ±mVyiyyiy^^(D^Tm. W&±>:^r 
>y^5 i^y'Vi^^ — iyl.. (C) , {D){c^.'tXo 
tc, ff^^, 0Srfi&t4ft:LfccO't,, -fe>^;^T>:7-5 1 1 
w^tcj;.*? :3^-t v-^pi^y 1 1 KDv"- 

[0 0 3 7] ^^-/>r^;^-=E-y 1 1 ll:J:^7Vi- ^ y li^ M 
ir^'i-T'lS^LXt. irv;^T>':7'6oy ^'Urx^/^tci^l-iJ; 
LXiilBSStlflL • VyUyxy^:5:mnir^^t\zX^ 

mm\zx^^^o 
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[0038] ^(oxo\^s ^MMmx^^-t. nv'^^-yco 

;^ T :/ >^ X - ^ S i±l U ;^ s pj t /.e o T V ^ 5 o 
[0 0 3 9] rnt-Jzi^. 'f^y'^-^'-k^M'th^^:^ 

[0 0 4 0] 7j^{z.^ ^^m(oms<DmMi^i^m4 ti^m 
n y^x^^-rme^mMi-^t. ::<Dm^^^^:^mmm 

CD:7'n y^ I B<Dm2(DmMi¥i<Dy'T^ A i: Ol^S 

^.\X. ^^5/v'^^-"ey 111 — 1 1 4 (T^^ft^^ t-f-:7':/ 

;=^^r>'7'5 1 1 5 1 4oo#^(oi*:}^^*— ^S:— 

i-^fci^O^-^- yiy^T^^^) 121 — 124 5r'(ffi;t'5r 

[0 0 4 1] mv^^ 4 ^—y^ecf^-tmi ^m^xm^ 
m.\^x:^%i&m(Dmm^-^\i^x%m^^^h. %\(D%m 

0iJt [^1^^7:>^TT Kl^;^X 1 , Xm, Xn, X o tCl^n^* 
n^^^-r51^:7^:/^ i/i5'ilS^m^0-l-0 4 Oiytl&t::/^; 
^LTil^R$n/c1^:7^:7"'o 5, ^ i 1.^1 4 T^Ji. (A) 
— (D) (CTj^-f-J: JiS^irv;^r>^:7°5 1 1 — 5 1 

-XO4^J:t>'^i^;;cDm^0 1-0 4 ^g-tt^b-r^ t dr t 
f-ft-^i3§rgtt{t:L^1^>^7^a5/:^^ 11-1 
a^-V5^-;>^^^y 1 2 1 — 1 2 4 (dT^— >?^$r«iAiro 
1^>^:7*n 1 1, 12,13, *5J:t>'l 4 (D^g-.^r t^ir 
i-'->i^l4l — 14 4(c^^^7^*P y^mWm^'^ 1 — 
0 4(0^^(7:>H!lJ^fl)(Cj; 19 -^:^^'?n^!7— mx L, X 
M, XN, *5j:t/XO(^#-4r ^c:^/^;i--51^>^"'I7— Kl^co 
t"— ^XLl, XM2. XN3, jb^ J: LKX O 4 > :^ 
r>^:7"5 11, 512, 513, *5J;I>*514 (0^-^\Z. 

[0 0 4 2] [il7 (E) \Z9y^-^X,o\^. ]) :7 U y 

ct t^^p— KSx L-xo^se®iL. ^nh±u—Ym 

X L-xoo#^^?tc^/^:;i-5«Sfct^f-:7*T7- KlS^ff^ 
0 1 — 04 IcJ; iQSttftL. 1 1 A— 1 1 

D^v-^uyiy^^^, mi, m2<Dmmmtmm\^v 

^ iy v- ^ ^ T T> ^ o -:5 V > T i? > T > $r 7* y ^ ^ 
— ^LfccO-t5m^/3 5rSt4^i::L (F) , {1-^0 1-0 4 

'bfsmti'^ t\cx ^ ^ y-y ^ V 121-1 

^*n(0± T v:7' 5 11 — 514 

[0 0 4-3] *^Sfe^!l(C^n>TI^. •^'f'fxiy^\Z.n\^ 

x-^y'v— KISSt-y ■7\yy'yn.\z^^'^i^>^ri^y'% 



(6) , . i|#gl¥8- 1 2 9 8 7 6 
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1^7^:7^ n ^ &^!7- K/^mtc J; "0 y :7 v 

T-b. llE!tOff-§-/3, 0COStt^ttcJ;t9nT':=t-^*$:^it 
^i" 5 1^ y y n ^ CO tagScoo-tr > T > X Sr ffl 

\^^^Z.hff^X^7^. 
[0 0 4 4] ;$:fgP^0O||4CO^ffif^J^El2 titi§ 

10 coffi^w^{c«^^ao#0s,5c*/^ic^*^^{^-^ 

1 CO^ljS(^iJ^C0t@a.^J^, Uv^;^:^81 1—814 
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PURPOSE: To improve the cache hit ratio of a storage 
by providing registers holding respective column 
addresses and selected by column address 
specifications and holding data equivalent to one row of 
sub-word lines corresponding to respective column 
address in respective sense-amplifier. 
CONSTITUTION: This storage is constituted of memory 
cell blocks 1 to 4, a sense-amplifieKSA) group 51 to 54, 
a column/row decoders 6/71 to 74, a register group 80, 
a selector 9 and a control circuit 10. The selector 9 
selects the register 81 1 in the group 80 according to a 
column address AC. In sub-blocks(SB) of the block 1, 
SA 51 1 to 514 hold data equivalent to one row of sub- 
word lines corresponding to respective main-word lines 
according to SB selection signals &phiv;1 to &phiv;4. 
Besides, registers 81 1 to 814 in the group 80 sotre 
addresses corresponding to respective main-word lines 
and SA 521 to 544 in other blocks 2 to 4 similarily 
operate. Thus, the storage is made to be a high speed 
device as the result of the improving of the cashe hit ratio in accesses with respect to the 
storage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor memory which performs read-out or the writing of the 
aforementioned cache data to the aforementioned cache maintenance means when the external 
line address and the aforementioned selection line address which were equipped with the 
following and specified from the outside are in agreement It has 1st number of line address 
maintenance meanses which holds each of the line address of the 1st number of the above, is 
interlocked with the aforementioned subblock selection signal, and outputs the content of 
maintenance alternatively. The semiconductor memory characterized by holding the sub line data 
of the 2nd number of the above whose aforementioned cache maintenance means is the 
information for one line on the subblock corresponding to each of the aforementioned sub word 
line corresponding to the line address of the 1st number of the above of the aforementioned 
memory cell blocks, respectively. The subblock divided including two or more memory cell blocks 
which divide and change for 1st number of every lines which defined beforehand the memory cell 
array which outputs and inputs the aforementioned information by each's arranging the memory 
cell which memorizes information to a line and a seriate, changing, and specifying a line address 
and the train address by the 2nd number by which the aforementioned memory cell block defined 
this memory cell block in the direction of a train beforehand further Each 1st number of the line 
of the 1st number of the above of the main word lines which carries out line address 
correspondence 2nd number of sub word lines which divided the aforementioned main word line 
corresponding to the subblock of the 2nd number of the above A cache maintenance means to 
hold the cache data which are the information on the memory cell for one line of the 
aforementioned main word line dealing with the selection line address beforehand specified to be 
a sub word line selection means to answer supply of the subblock selection signal which chooses 
the aforementioned subblock, and to choose the aforementioned sub word line 
[Claim 2] The semiconductor memory according to claim 1 characterized by equipping the 
aforementioned cache maintenance means with 2nd number of the above of sense amplifiers 
which detects and holds the aforementioned sub line data for every aforementioned memory cell 
block. 

[Claim 3] The semiconductor memory according to claim 1 characterized by equipping the line 
address maintenance means of the 1st number of the above with 1st number of registers which 
stores the line address of the 1st number of the above, respectively, and having the selector as 
which the aforementioned line address selection means answers supply of the train address 
dealing with [ aforementioned ] a subblock, and chooses the aforementioned register. 
[Claim 4] The semiconductor memory according to claim 1 characterized by equipping the 
aforementioned cache maintenance means with the cache memory which stores the cache data 
for one line of the aforementioned main word line, and the 1st cache transfer means which 
transmits the aforementioned cache data to the aforementioned cache memory further. 
[Claim 5] The semiconductor memory according to claim 1 characterized by equipping the 
aforementioned cache maintenance means with 2nd number of sub cache memories which stores 
each maintenance data of the aforementioned sense amplifier, respectively, and a sub cache 
transfer means to transmit the aforementioned maintenance data to each of the aforementioned 



sub cache memory, further, 

[Claim 6] It has the following and is characterized by holding the sub line data of the 2nd number 
of the above whose aforementioned cache maintenance means is the information for one line on 
the subblock corresponding to each of the aforementioned sub word line corresponding to the 
line address of the 1st number of the above of the aforementioned memory cell blocks, 
respectively. Two or more memory cell blocks which divide and change for 1st number of every 
lines which defined beforehand the memory cell array which outputs and inputs the 
aforementioned information by each's arranging the memory cell which memorizes information to 
a line and a seriate, changing, and specifs^ing a line address and the train address are included. 
The subblock into which the aforementioned memory cell block divided this memory cell block by 
the 2nd number further defined in the direction of a train beforehand, Each 1st number of the 
line of the 1st number of the above of the main word lines which carries out line address 
correspondence, 2nd number of sub word lines which divided the aforementioned main word line 
corresponding to the subblock of the 2nd number of the above, A sub word line selection means 
to answer supply of the subblock selection signal which chooses the aforementioned subblock, 
and to choose the aforementioned sub word line, It has a cache maintenance means to hold the 
cache data which are the information on the memory cell for one line of the aforementioned main 
word line dealing with the selection line address specified beforehand. The semiconductor 
memory which performs read-out or the writing of the aforementioned cache data to the 
aforementioned cache maintenance means when the external line address and the 
aforementioned selection line address which were specified from the outside are in agreement. 
2nd number holding each of the sub line address of subblock correspondence of the 2nd number 
of the above of sub line address maintenance meanses A sub line address selection means for 
the aforementioned subblock selection signal to be interlocked with, to choose one of the sub 
line address maintenance meanses of the 2nd number of the above, and to generate the 1st main 
WORD selection signal The line decoder which decodes an external line address and generates 
the 2nd main WORD selection signal of correspondence A main WORD signal selection means to 
answer supply of a control signal and to choose either the above 1st and the 2nd main WORD 
selection signal 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to a semiconductor memory equipped 
with a cache maintenance means to hold the data of a line unit temporarily and to operate, about 
a semiconductor memory. 
[0002] 

[Description of the Prior Art] This kind of semiconductor memory is equipped with the buffer 
memory, i.e., the cache memory, which consists of the register of the high-speed small capacity 
which holds the data of the line unit of this DRAM temporarily, bipolar one RAM, etc. for 
improvement in the speed of access of DRAM of low-speed large capacity which is main 
memory. Moreover, there are some which are considered as an alternative of a simple cache 
memory using rapid access mechanisms, such as a page mode of DRAM and static column mode, 
instead of having an expensive cache memory. These cache memories and the alternative means 
of those are called cache maintenance means to below. 

[0003] If this cache maintenance means copies and holds the data (cache data) of the line 
address unit which CPU is likely to need from main memory and its data of the address at the 
time of the memory access of CPU correspond with the above-mentioned cache data (i.e., if a 
cache hit is carried out), CPU will incorporate this cache data by the access time of a high- 
speed cache maintenance means. On the other hand, when the data of the address at the time 
of the above-mentioned memory access are the above-mentioned cache data and an inequality 
(cache mistake), CPU incorporates data necessary by the usual memory access cycle from main 
memory. Therefore, at the time of a cache hit, access can be performed at high speed as 
compared with the time of a cache mistake. 

[0004] The cache hit to memory access appears in a performance improvement of a computer 
system comparatively, and improvement in a certain cache hit ratio is important for it. The 
improvement in this cache hit ratio becomes possible by making the number of several ball 
entries of an independent cache data block increase to a cache maintenance means generally. 
[0005] The semiconductor memory given [ aiming at the increase in the above-mentioned 
number of entries ] in JP,3-2 1289, A (reference 1) is making the number of entries increase by 
preparing a cache maintenance means in the sense amplifier unit corresponding to a line 
decoder. 

[0006] Moreover, it corresponds to improvement in the speed of access by considering a 
memory line address selection line (following word line) as the composition which consists of the 
main word line and a sub word line also about memory cell structure by progress of detailed- 
izing accompanying progress of DRAM technology, such as formation of high integration large 
capacity. 

[0007] This common kind of semiconductor memory is equipped with a memory circuit including 
a cache maintenance means, the memory controller which supplies the address and the selection 
signal to the above-mentioned memory circuit, and a data bus. [ SU / opposite / signal ] If 
operation is explained, the above-mentioned memory controller supplies the address and a 
selection signal to the above-mentioned memory circuit, the above-mentioned memory circuit 



compares the above-mentioned address and the line address of the maintenance data of a 
cache maintenance means which received supply, and if in agreement while outputting the 
above-mentioned maintenance data to the above-mentioned data bus. the reply signal of 
correspondence will be outputted to the above-mentioned memory controller. If the A above- 
mentioned dress and the line address of the above-mentioned maintenance data are 
inharmonious, the above-mentioned memory circuit vvill output a reply signal to a memory 
controller while outputting read-out data to a data bus, after accessing memory cell data by the 
usual memory access. 

[0008] If drawing 9 which shows the memory circuit of the conventional semiconductor memory 
of reference 1 publication with a block is referred to, the conventional semiconductor memory 
shown in this drawing The blocks 1-4 of the memory cell divided in the line unit, i.e., the main 
word line unit The sense amplifier groups 51-54, the train decoder 6, and the line decoder group 
7, It has the register group 8 which is a cache memory, and the control circuit 10 which performs 
direct access of the memory cell array 1 for the direct access to a sense amplifier 5 again, 
respectively at the time of a cache mistake at the time of a cache hit. 

[0009] Each of blocks 1-4 is further divided in the direction of a train corresponding to a sub 

word line, and consists of subblocks 11-14, 21-24, 31-34, and 41-44, respectively. 

[0010] The line decoder group 7 consists of the line decoders 71-74 corresponding to each of 

blocks 1^4, and drives main word line X corresponding to each of blocks 1-4 according to a line 

address. 

[001 1] The sense amplifier groups 51-54 correspond to each of each subblocks 11-14 of blocks 
1-4, 21-24, 31-34, and 41-44, respectively. Each sense amplifier (after-mentioned) of these 
sense amplifier groups 51-54 amplifies and holds the cell data of each cell, answers supply of 
train address signal AC by the train decoder 6, is chosen, and performs transfer of an I/O circuit 
(not shown) and data. 

[0012] The register group 8 consists of the registers 81-84 corresponding to each of blocks 1-4, 
and holds the line address accessed at the end to each block. 

[0013] A control circuit 10 manages the input row address (following external line address) and 
the register address from the outside. When an external line address is in agreement with the 
maintenance address of a register 8, at the time of a cache hit, read-out or writing is performed 
directly to the sense amplifier groups 51-54. The case at the time of an inequality, i.e., a cache 
mistake, rewrites the register of correspondence to the value of an external line address while 
precharging the sense amplifier groups 51-54 and accessing the memory cell of external line 
address specification. 

[0014] The composition and operation of details are explained by making block 1 into 
representation below. 

[0015] If the composition of a word line is explained with reference to drawing 10 (A) which 
shows the circuit diagram of the word line containing this main word line and a sub word line The 
main word line XK which is the transmission line of the main WORD signal Xk with which this 
word line is supplied from the line decoder 71, The selectors 141-144 of the same composition 
of receiving supply of the main WORD signal Xk and outputting sub WORD signal ka-kd dealing 
with selection-signal phi a-phi d of a subblock to each of subblocks 11-14, respectively. Sub 
word line Ka-Kd which transmits sub WORD signal ka-kd from each of selectors 141-144. 
respectively is included. 

[0016] Selection-signal phi a-phi d is supplied to each of selectors 141-144, and one of each 
four sub word line Ka-Kd is chosen. Moreover, selectors 141-144 answer supply of the selector 
deactivation signal Xr. and make deactivation level level of sub word line Ka-Kd. 
[0017] If drawing 1 0 (B) which shows the composition of a selector 141 with a circuit diagram is 
referred to. this selector 141 will be equipped with the sub WORD output circuits 41-44 of the 
same composition of the main WORD signal Xk being supplied, respectively, answering each 
supply (activation level) of selection-signal phi a-phi d, and generating each of sub WORD signal 
ka-kd. 

[0018] The sub WORD output circuit 41 is equipped with the N channel type transistor Oil 
which connected the gate to the power supply and connected the drain to the main word line XK 



for the source at the gate of a transistor Q12. respectively, the N channel type transistor Q12 
which received supply of a signal phi 1 in the drain, and connected the source to the sub word 
line K1, and the N channel type transistor Q13 which connected the drain to the sub word line 
K1, received supply of Signal XR in the gate, 

[0019] Similarly, each of the sub WORD output circuits 42, 43, and 44 consists of same circuits 
corresponding to each of the sub word lines Kb, Kc, and Kd, and each of subblock selection- 
signal phib, phic, and phid, respectively. 

[0020] By the whole memory, one is accepted, it surely, comes out, and, for a certain reason, 
sub word line (following selection sub word line) Ka-Kd henceforth chosen by selectors 141-144 
abbreviates the selection signal to the subblock of the memory corresponding to the expedient 
upper selection sub word line of explanation to a selection signal phi on behalf of one of 
selection-signal phi a-phi d. Moreover, this selection signal phi is set to phi1-phi4 respectively 
corresponding to subblocks 11-14. 21-24, 31-34. and the sub WORD signal of 41-44. 
[0021] If drawing 12 which shows the relation between the group of the line decoder 71 and the 
sense amplifier group 51 and block 1 is referred to This block 1 consists of the subblocks 11-14 
divided as mentioned above corresponding to each of selectors 141-144. One of the subblocks 
11-14 of correspondence is supplied as a sub WORD signal which answered the sub WORD 
selection signals phi1-phi4 by which the main WORD signal Xk which is the output of the line 
decoder 71 was supplied to each subblocks 11-14, and selectors 141-144 chose. The sense 
amplifier group 51 is equipped with the sense amplifiers 511-514 corresponding to each of 
subblocks 11-14. 

[0022] If drawing 12 which shows a timing diagram of operation is referred to collectively and 
operation of the conventional semiconductor memory is explained, the sense amplifier group 51 
will hold the data of the line address accessed at the end to the corresponding block 1. When the 
external address supplied by the control circuit 10 is not held at the sense amplifier group 51 of 
the line decoder 71 of correspondence, a control circuit 10 makes a precharge state bit line 
potential vB of the sense amplifier group 51 and correspondence. Next, the main WORD signal Xk 
is newly made into a high level, selection signals phi1-phi4 are raised one by one corresponding 
to each sub word lines K1-K4, and the data for one line are made to hold in the sense amplifier 
group 51 by reading the data of the cell corresponding to the main word line XK to each of sense 
amplifiers 511-514, respectively. 

[0023] Since the data near the latest access data are held at a sense amplifier group and the 

rapid access of them always becomes possible by this, a performance improves. 

[0024] 

[Problem(s) to be Solved by the Invention] Since the size of the cache data with which a cache 
maintenance means can hold independently the conventional semiconductor memory mentioned 
above was the composition used as the size of the read-out data of 1 access of a line decoder, 
i.e., a WORD unit, it had the fault that flexibility — the size of data cannot but consider as the 
same entry also to the data smaller than the above-mentioned WORD in which distributed 
maintenance is possible — was small, and the improvement in a performance by the 
improvement in the number of entries was difficult. 

[0025] Moreover, there was a fault that the maintenance function of two or more independent 
data of the direction of a train could not be given, without adding a special maintenance means, 
since the data-hold of a cache maintenance means is every line decoder. 
[0026] 

[Means for Solving the Problem] The semiconductor memory of this invention includes two or 
more memory cell blocks which divide and change for 1st number of every lines which defined 
beforehand the memory cell array which outputs and inputs the aforementioned information by 
each's arranging the memory cell which memorizes information to a line and a seriate, changing, 
and specifying a line address and the train address. The subblock into which the aforementioned 
memory cell block divided this memory cell block by the 2nd number further defined in the 
direction of a train beforehand. Each 1st number of the line of the 1st number of the above of 
the main word lines which carries out line address correspondence, 2nd number of sub word lines 
which divided the aforementioned main word line corresponding to the subblock of the 2nd 



number of the above, A sub word line selection means to answer supply of the subblock 
selection signal which chooses the aforementioned subblock, and to choose the aforementioned 
sub word line, [t has a cache maintenance means to hold the cache data which are the 
information on the memory cell for one line of the aforementioned main word line dealing with , 
the selection line address specified beforehand. In the semiconductor memory which performs 
read-out or the writing of the jaforementioned cache data to the aforementioned cache 
maintenance means when the external line address and the aforementioned selection line 
address which were specified from the outside are in agreement It has 1st number of line 
address maintenance meanses which holds each of the line address of the 1st number of the 
above, is interlocked with the aforementioned subblock selection signal, and outputs the 
contents of maintenance alternatively. The aforementioned cache maintenance means is 
characterized by holding the sub line data of the 2nd number of the above which is the 
information for one line on the subblock corresponding to each of the aforementioned sub word 
line corresponding to the line address of the 1st number of the above of the aforementioned 
memory cell blocks, respectively. 
[0027] 

[Example] If drawing 1 which attaches reference characters/number common to drawing 9 and a 
common component, and shows the example of this invention with a block similarly is referred to, 
next, the semiconductor memory of this example shown in this drawing The blocks 1-4 of the 
former and a common memory cell, and the sense amplifier groups 51-54, It adds to the train 
decoder 6, the line decoder group 7, and a control circuit 10. The register group 80 which has 
four register 81 1-814,821-824,831-834,841-844 per each block corresponding to the sub word 
lines K1-K4, respectively instead of the register group 8, It has the selector 9 which answers 
supply of the train address AC and chooses these registers. 

[0028] Next, if operation of this example is explained with reference to drawing 2 which shows a 
relation with the sense amplifier of the block 1 representing drawing 1 and each block Each of 
subblocks 11, 12, 13, and 14 by each control of the subblock selection signals phi1-phi4 to 
selectors 141-144 The data XL1, XM2, XN3, and X04 of the sub word line corresponding to each 
of the main word lines XL, XM, XN, and XO are held in each of sense amplifiers 511, 512, 513^ 
and 514, respectively. On the other hand, each of registers 811, 812, 813, and 814 stores the 
addresses XI, Xm, Xn, and Xo corresponding to each of the main word lines XL, XM, XN, and XO, 
respectively. 

[0029] If drawing 3 which is the timing diagram of this example of operation is referred to 
collectively, as first shown in (A), a sense amplifier 511 will be made into a precharge state, and 
it will prepare for new address access. Next, high level, i.e., after being activated, a sense 
amplifier 51 1 is activated for each of the main WORD signal XI supplied to the main word line XL, 
and a selection signal phi 1, and data are incorporated. Next, signals XI and phil are made into a 
low for deactivation. Thereby, the data XL1 of the sub word line of the subblock 1 1 dealing with 
main word line XL are held at a sense amplifier 511. next, the incorporation of data according 
[ as shown in (B), make a sense amplifier 512 into a precharge state, and the main WORD signal 
Xm and a selection signal phi 2 reach respectively like the above, and ] to activation of a sense 
amplifier 512 — subsequently to a sense amplifier 512, the data XM2 of the sub word line of the 
subblock 12 dealing with main word line XM are held by deactivation of signals Xm and phi2 Next, 
as shown in (C), the data XN3 of the sub word line of the subblock 13 dealing with main word line 
XN are similarly held at a sense amplifier 513 by control of activation of the main WORD signal 
Xn and a selection signal phi 3, and deactivation. Next, as shown in (D), the data X04 of the sub 
word line of the subblock 14 dealing with main word line XO are similarly held at a sense amplifier 
514 by control of activation of the main WORD signal Xo and a selection signal phi 4, and 
deactivation. 

[0030] The data XL1, XM2, XN3. and X04 corresponding to 4 sets of line addresses XI, Xm, Xn, 
and Xo which became independent to each of sense amplifiers 511-514, respectively will be held 
by the above operation. 

[0031] Next, if drawing 4 which attaches reference characters/number common to the block 1 of 
drawing 2 and a common component for feature ****** block 1 A, and shows the 2nd example of 



this invention with a block similarly is referred to The difference with the 1st above-mentioned 
example of the semiconductor memory of this example shown in this drawing As opposed to 
each of the subblocks 11-14 of the 511 to sense amplifier 514 correspondence which shares the 
line decoder 71 Each of the cache memories 111-114 which hold the maintenance data of sense 
amplifiers 511-514 temporarily, It is adding and having the main word line XB driven with the 
below-mentioned signal beta 1 of 111 to these cache memory 114 correspondence, and one sub 
word line corresponding to this main word line XB. 

[0032] By this example, the blocks 2A-4A of the same composition are replaced about other 
blocks 2-4 of drawing 2 . 

[0033] Next, in order to perform access to line address X as first shown in (A) if basic operation 
of this example is explained with reference to drawing 5 which shows the timing diagram of this 
example, a sense amplifier 51 1 is precharged. It is assumed that the data of subblock 1 1 A are 
arbitrary data at this time. Each of main word line X and a selection signal phi is activated 
continuously, and a sense amplifier 511 is activated. Thereby, taking-in ****** of the data 
dealing with a sub word line is carried out like the 1st example at a sense amplifier 51 1. Next, 
Signal phi and main word line X are deactivated. Activate Signal beta after that, the data of a 
sense amplifier 511 are made to incorporate and hold to a cache memory 111, and Signal beta is 
deactivated. 

[0034] It is necessary to refresh a memory cell a fixed period. For this reason, if there is a 
refreshment demand, as shown in (B), main word line Xret for refreshment and a selection signal 
phi will be activated after precharge of a sense amplifier 511, a sense amplifier 511 will be 
activated further, and refreshment of a memory cell will be performed. As a result of execution 
of this refreshment, the maintenance data of a sense amplifier 511 turn into data of a different 
refresh address from the data of the main word line X address, and are meaningless data on 
operation. 

[0035] On the other hand, a cache memory 1 1 1 also continues holding the data of the main word 
line X address in the meantime. 

[0036] As a sense amplifier 51 is precharged again and it is shown in (C) and (D) after 
completion of the above-mentioned refreshment, after activating Signals beta and phi, by 
activating a sense amplifier 511, the data of a cache memory 111 are again read to a sense 
amplifier 511, and use of them is attained. Moreover, re-read-out is simultaneously performed 
and refreshed also for the data of a cell. After this. Signal beta is deactivated and a cache 
memory 111 continues holding the data of the main word line. 

[0037] Even if it constitutes the KYUSSHU memory 1 1 1 from a dynamic type cell, it can make 
performances of operation, such as data-hold time, equivalent to a star tick type cell by 
performing above-mentioned re-read-out and refreshment corresponding to refreshment of a 
sense amplifier. 

[0038] Thus, in this example, re-read-out of the sense amplifier data based on refreshment is 
possible regardless of the access address of a line decoder. 

[0039] Even if this is simultaneously refreshed to two or more subblocks which share a line 
decoder and which were divided for every sense amplifier There is no need for restoration of 
maintenance data that the above-mentioned sense amplifier by re-read-out of the multiple times 
by the access address of the above-mentioned line decoder was cleared. Re-read-out of above- 
mentioned sense AMPUHE can restore the data dealing with a line address with which each 
subblocks differ in 1 time of a cycle, and improvement in a performance can be aimed at. 
[0040] Next, if drawing 6 which attaches reference characters/number common to drawing 4 and 
a common component, and shows the 3rd example of this invention with a block similarly is 
referred to The difference with block 1A of the 2nd example of block IB of this example shown 
in this drawing It is having the cache memories 121-124 for evacuating each maintenance data 
of sense amplifiers 51 1-514 independently for every sub word line of subblocks 11-14 instead of 
cache memories 111-114 temporarily. 

[0041] If drawing 7 which shows a timing diagram of operation is referred to collectively and 
operation of this example is explained In the subblocks 11-14 answered and chosen as supply of 
the subblock selection signals phi1-phi4 corresponding to the same line addresses XI, Xm, Xn, 



and Xo as the 1st example, respectively (A) As shown in - (D) While precharging sense amplifiers 
51 1-514 one by one and activating the signals phi1-phi4 of main word line XL-XO and 
correspondence by the selection address. Signal beta is activated and data are written in the 
cache memories 121-124 corresponding to each subblocks 11-14. Each of subblocks 11, 12, 13, 
and 14 holds the data XL1, XM2. XN3, and X04 of the sub word line corresponding to each of 
the main word lines XL, XM, XN, and XO in each of sense amplifiers 511, 512. 513, and 514. 
respectively by each control of the block selection signals phi1-phi4 to selectors 141-144. 
[0042] As shown in drawing 7 (E), at the time of refreshment, as a refresh address Xret. main 
word line XL-XO is driven, two or more sub word lines corresponding to each of these main word 
line XL-XO are activated with signals phi1-phi4. and Subblocks 11A-11D are refreshed from a 
line decoder. Like the 1st and the 2nd example, it pulls after the completion of refreshment, and 
after precharging a sense amplifier continuously, when Signal beta is activated and (F) and 
signals phi1-phi4 are also activated, the data of the line address of each cache memory 121 - 
124 correspondence are read to each sense amplifier 511-514 in 1 cycle. 
[0043] In this example, by preparing the cache memory for evacuation of the sense amplifier 
maintenance data based on refreshment for every sub word line to a subblock Even if it makes 
the access data of a line address which is different in the above-mentioned sense amplifier to a 
line decoder, respectively hold and clears the data of the sense amplifier which performs these 
subblocks simultaneously by the main word line selection, and corresponds refreshment The data 
of two or more sense amplifiers of the subblock which shares a line decoder with one activation 
of Signals beta and phi can be restored 

[0044] Next, if drawing 8 which attaches reference characters/number common to drawing 2 and 
a common component, and shows the 4th example of this invention with a block similarly is 
referred to The difference with the 1st example of this example shown in this drawing The 
registers 811A-814A chosen by selection signals phi1-phi4 instead of registers 811-814, 
respectively. It is having the register address decoder 15 which decodes the register address 
from Registers 811A-814A, and the selector 16 which answers supply of Signal SEL and chooses 
either the line decoder 71 or the register address decoder 15. 

[0045] If operation of this example is explained, the main WORD signal X of this example is the 
output signal of a selector 16, in external access, a line decoder will be chosen with Signal SEL, 
and this selector 16 will perform the same operation as the 1st example. Moreover, in the case 
of re-read-out by the maintenance address of Registers 81 1A-814A, the output address of the 
register of the subblock correspondence for [ which was chosen by selection signals phi1-phi4 ] 
re-read-out is decoded by the register address decoder 15, and this decoding address is 
supplied to subblocks 11-14 as a main WORD signal X via a selector 13. Therefore, re-read-out 
only of 1 set in the group of two or more subblock sense amplifiers dealing with a sub word line 
which can be set to each block becomes possible by the register address. 

[0046] thereby — the inside of two or more one blocks which carried out rereading appearance 
and were divided for every line decoder in operation — execution of re-read-out of 1 set of 
subblocks dealing with a sub word line is attained respectively 

[0047] In this example, by having a means to specify the register address independently, to the 
block divided for every line decoder, each register address dealing. with a subblock is given 
independently, and re-read-out of two or more subblocks in 1 cycle is made possible. 
[0048] Corresponding to this, data can be restored in 1 time of a cycle by performing 
refreshment and performing the above-mentioned re-read-out to two or more above-mentioned 
subblocks by supplying a refresh address to two or more subblocks through a line decoder. 
[0049] in the memory which was described above and which is equipped with a cache 
maintenance means for highly-efficient-izing, the data near the data which accessed recently 
are held like at the above-mentioned maintenance means — : ****** — ** However, data will be 
cleared by refreshment even if it holds data to a sense amplifier in the memory which needs 
refreshment periodically like DRAM, moreover, the data-hold in the unit of the size in which the 
above-mentioned cache maintenance means had as much flexibility as possible — ****** — ** 
[0050] On the other hand, the increase in the chip size which it corresponds clear, and 
realization of restoration of data is enabled in a short time, and is the factor of the increase of 



cost further by refreshment of the data which this invention raised the flexibility of the above- 
mentioned maintenance means using the main word line of DRAM and sub word line structure, 
and were held to the sense amplifier can also be reduced. 
[0051] 

[Effect of the Invention] As explained above, the semiconductor memory of this invention It has 
1st number of line address maintenance meanses which is interlocked with a subblock selection 
signal and outputs the content of maintenance alternatively. When a cache maintenance means 
holds the sub line data of the 2nd number corresponding to each of the sub word line 
corresponding to the above-mentioned line address, respectively Since it can hold independently 
in the unit of the size of the data for a subblock corresponding to each of the above-mentioned 
sub word line which constitutes the main word line The size of data can accelerate access to 
the data smaller than 1 word dealing with the main word line in which distributed maintenance is > 
possible as a result of the large improvement in the cache hit ratio by the increase in the 
number of entries, and it is effective in the improvement in a performance of a computer system 
being attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st example of the semiconductor memory of 
this invention. 

[Drawing 2] It is the block diagram showing the detail of the block which constitutes this 
example. 

[Drawing 3] It is the timing diagram which shows an example of operation of this example. 
[Drawing 4] It is the block diagram showing the 2nd example of the semiconductor memory of 
this invention. 

[Drawing 5] It is the timing diagram which shows an example of operation of this example. 
[Drawing 6] It is the block diagram showing the 3rd example of the semiconductor memory of 
this invention. 

[Drawing 7] It is the timing diagram which shows an example of operation of this example. 
[Drawing 8] It is the block diagram showing the 4th example of the semiconductor memory of 
this invention. 

[Drawing 9] It is the block diagram showing an example of the conventional semiconductor 
memory. 

[Drawing 10] It is the circuit diagram showing the relation between the main word line and a sub 
word line, and the composition of a selector. 

[Drawing 11] It is the timing diagram which shows operation of the conventional semiconductor 
memory. 

[Description of Notations] 

I- 4. 1A. IB. 10 Block 

II- 14. 21-24. 31-34. 41-44 Subblock 
5, 51-54 Sense amplifier group 

6 Train Decoder 

7 Line Decoder Group 

8 Register Group 

9. 16.141-144. S11-S14 Selector 
10 Control Circuit 
15 Register Address Decoder 
71-74 Line decoder 

511-514.521-524.531-534.541-544 Sense amplifier 

81-84.81 1 -81 4,821 -824.831 -834.841 -844.81 1 A-81 4A Register 
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